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[57] ABSTRACT

A system for reducing horizontal deviations of eleva-
tors in which a cage ascends or descends 1n an ascen-
ding/decending path while engaged with guide rails
through guide shoes is provided. The system includes a
displacement device, disposed between the cage and the
guide shoes, for displacing the cage relative to the guide
rails in a horizontal direction. A position detecting de-
vice is provided for detecting a position of the cage in
an ascending/descending direction, storage device for
storing error data corresponding to guide rail installa-
tion errors with respect to positions of the cage in the
ascending/descending direction and control device for
controlling the displacement device to correct posi-
tional deviations of the cage in the horizontal direction
resulting from the guide rail installation errors 1n accor-
dance with the error data stored in the storage device,

the error data corresponding to the position detected by
the position detecting device.

9 Claims, 7 Drawing Sheets
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FIG. 6
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SYSTEM FOR ADJUSTING HORIZONTAL
DEVIATIONS OF AN ELEVATOR CAR DURING
VERTICAL TRAVEL

BACKGROUND OF THE INVENTION

This invention relates to an elevator in which a cage
ascends or descends within an ascending/descending
path while guided by guide rails arranged along the
ascending/descending path. More particularly, 1t 1is
directed to an elevator which can be installed within a
short period of time and which can prevent its cage
from being oscillated horizontally.

In the installation of the guide rails, which serve to
guide the cage, onto the inner surface of the ascending-
/descending path, it has conventionally been necessary
to adjust the position, distance, and straightness of the
right and left guide rails, i.e., “align” the guide rails as
disclosed in, e.g., Japanese Unexamined Publication No.
39512/1989. Thus, in the installation of a conventional
elevator, a comparatively large part of the overall n-
stallation time is expended for the installation and, par-
ticularly, alignment of the guide rails.

In such conventional elevator, the alignment of the
guide rails is time-consuming, which makes the installa-
tion of the elevator itself likewise time-consuming. Fur-
ther, it is difficult to increase alignment accuracy, and as
a result, the cage is left more susceptible to horizontal
oscillation while the elevator is ascending or descend-
ing, causing an unpleasant ride Particularly, in an eleva-
tor whose travelling course is as long as several hun-
dred meters demanding an accurate alignment which 1s
more difficult; it takes time to install its guide rails and
their alignment is not accurate.

SUMMARY OF THE INVENTION

This invention has been made to overcome the above
problems. Accordingly, an object of the invention is to
provide an elevator which is capable of significantly
reducing the time required for installing guide rails and
to thereby shorten its entire installation time.

A further object of the invention is to prevent the
elevator from being oscillated horizontally, thereby
providing a comfortable ride.

A first aspect of the invention is applied to an eleva-
tor, which includes: a displacement mechanism for dis-
placing a cage relative to guide rails in a horizontal
direction, the displacement mechanism being disposed
between the cage and guide shoes; a detector for detect-
ing a position of the cage in an ascending/descending
direction; storage means for storing error data relating
to guide rail installation errors with respect to positions
of the cage in the ascending/descending direction; and
a controller for controlling the displacement mecha-
nism in accordance with the error data from the posi-
tion detector and the storage means.

A second aspect of the invention is applied to an
elevator which includes: a displacement mechanism for
displacing a cage relative to the guide rails in a horizon-
tal direction, the displacement mechanism being dis-
posed between the cage and guide shoes; a detector for
detecting a position of the cage in an ascending/de-
scending direction; storage means for storing error data
relating to guide rail installation errors with respect to
positions of the cage in the ascending/descending direc-
tion; a detector for detecting operational states of the
cage. Both detectors are connected to a controller. The
controller not only calculates an estimated position of
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the cage from data from these detectors. but also con-
trols the displacement mechanism in accordance with
data from the storage means, the data corresponding to
the estimated position of the cage.

A third aspect of the invention is applied to an eleva-
tor which includes: a displacement mechanism for dis-
placing a cage relative to guide rails in a horizontal
direction, the displacement mechanism being disposed
between the cage and guide shoes; a detector for detect-
ing a position of the cage in an ascending/descending
direction; storage means for storing error data about
guide rail installation errors with respect to positions of
the cage in the ascending/descending direction; a detec-
tor for detecting operational states of the cage. Both
detectors are connected to a controller, and the control-
ler is connected to a unit for driving the cage so that the
controller can decelerate the cage. The controller also
calculates an estimated position of the cage based on
data from these detectors, and controls the displace-
ment mechanism in accordance with the error data
from the storage means, the data corresponding to the
estimated position of the cage.

A fourth aspect of the invention is applied to an ele-
vator which includes: a displacement mechanism for
displacing a cage relative to guide rails in a horizontal
direction, the displacement mechanism being disposed
between the cage and guide shoes; positional deviations
detecting means for detecting positional deviations of
the cage in the horizontal direction resulting from guide
rail installation errors, the positional deviation detecting
means being disposed within the ascending/descending
path. A controller for controlling the displacement
mechanism in accordance with position deviation data
from the positional deviation detecting means 1s con-
nected to both the positional deviation detecting means
and the displacement mechanism.

According to the first aspect of the invention, the
positional deviations of the cage resulting from the
guide rail installation errors are corrected by control-
ling the displacement mechanism by the controller in
accordance with error data in the storage means; the
error data corresponding to the detected position of the
cage in the ascending/descending direction detected by
the position detector.

According to the second aspect of the invention, the
positional deviations of the cage resulting from the
guide rail installation errors are corrected by control-
ling the displacement mechanism by the controller in
accordance with error data in the storage means, the
error data corresponding to an estimated position calcu-
lated by the controller. The estimated position is a posi-
tion that the cage will reach after, predetermined time.
It is calculated using detection data which includes the
position of the cage detected by the position detector
and its operational states detected by the operational
state detector.

According to the third aspect of the invention, the
positional deviations of the cage resulting from the
guide rail installation errors are corrected by control-
ling the displacement mechanism by the controller in
accordance with error data in the storage means, the
error data corresponding to an estimated position calcu-
lated by the controller. The estimated position is a posi-
tion that the cage will reach after a predetermined time.
It is calculated using detection data includes the posi-
tion of the cage detected by the position detector and its
operational states detected by the operational state de-
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tector. In addition, when the rate of change at the esti-
mated position ts larger than a predetermined value, the
controller decelerates the cage. |
According to the fourth aspect of the invention, the
positional deviations of the cage resulting from the
guide rail installation errors are corrected by causing
the controller to control the displacement mechanism in
accordance with the data corresponding to the posi-

tional deviations of the cage detected by the positional
deviation detecting means.

BRIEF DESCRIPTION OF THE DRAWINGS

In the accompanying drawings:
FIG. 11s a block diagram showing an elevator of first
“embodiment of the invention;

FIG. 2 is a enlarged view showing a cage in FIG. 1;

FIG. 3 1s a front view showing a main portion of
FIG. 1;

FIG. 4 1s a plan view of FIG. 3;

FIG. § 1s a block diagram showing the elevator
shown in FIG. 1 when operated;

FIG. 6 1s a block diagram showing an elevator of
second and third embodiments of the present invention;

FIG. 7 1s a block diagram showing the elevator
shown in FIG. 6;

FIG. 8 is a flow chart showing a method of control-
ling the operation of an elevator using a controller;

FI1G. 9 1s a side view showing a displacement mecha-
nism of the first or fourth embodiment of the present

invention; and
FIG. 10 is a plan view of FIG. 9.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

The present invention will now be described in more
detaill with reference to the accompanying drawings.
One example of an elevator according to the present
invention will be described.

FIG. 1 is a block diagram showing the state of the
elevator at the time of its installation; and FIG. 2 1s a
diagram showing a cage of FIG. 1 in an enlarged form.

In FIGS. 1 and 2, a pair of guide rails 2 are installed
on the inner wall surface of an ascending/descending
path 1 through rail brackets 3, the guide rails being
roughly aligned. Inside the ascending/descending path
1is a cage 4 arranged so as to ascend and descend while
guided by the guide rails 2. At both top and bottom ends
of the cage 4 are guide shoes 5§ arranged so as to be
engaged with the guide rails through displacement
mechanisms 6, respectively.

FIG. 3 15 a front view showing a main portion of
FI1G. 21n an enlarged form; and FI1G. 4 is a plan view of
FI1G. 3. As shown in FIGS. 3 and 4, the displacement
mechanism 6 consists of an X-direction displacement
mechanism 62 and a Y-direction displacement mecha-
nism 6b. The X-direction displacement mechanism 6a
causes the cage 4 to move perpendicular to the wall
surface of the ascending/descending path 1, while the
Y-direction displacement mechanism 65 causes the cage
4 to move in parallel therewith.

In FIG. 1, at the uppermost portion of the ascending-
/descending path 1 is a first light-emitting device 7a
which emits at least two laser beams (shown by broken
ines in FIG. 1) to the cage 4. On a ceiling portion of the
cage 4 is a first light-receiving device 8a which receives
the laser beams from the first light-emitting device 7a.
At the bottommost portion of the ascending/descend-
ing path 1 is a second light-emitting device 76 which
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emits at Jeast two laser beams to the cage 4. At a lower
end portion of the cage 4 1s a second light-receiving
device 85 which receives the laser beams from the sec-
ond light-emitting device 7b. The path of each laser
beam is oriented so as to go along an ideal ascending or
descending course of travel of the cage 4, e.g., along the
vertical line. At an upper portion o the ascending/de-
scending path 1 1s a position detector 9 which detects
the position of the cage 4 1n its ascending/descending

direction. This position detector 9 i1s mounted on a
hoisting machine 30. The light-emitting devices 7a, 7b

and the light-receiving devices 8a, 85 will be removed
after the installation work has been completed.

Each of the first and second light-receiving devices
8a, 80 and the position detector 9 are connected to a
computer 10. The displacement mechanism 6 is con-

nected to the computer 10 through a displacement
mechanism controlling unit 11 which controls the driv-

ing of the displacement mechanism 6. An external stor-
age unit 12 15 also connected to the computer 10 as a
storage means.

The elevator thus constructed is first subjected to a
trial run at a low speed in the state shown in FI1G. 1.
When data about the laser beam irradiation positions on
the respective light-receiving devices 8q, 8b are applied
to the computer 10, deviations of the applied irradiation
positions on the respective light-receiving devices 8a,
86 from predetermined values, i1.e., deviations of the
cage 4 in the horizontal direction derived from guide
raill 2 and other installation errors committed during
rough alignment, are calculated. Then, data for correct-
ing the calculated deviations are applied from the com-
puter 10 to the displacement mechanism controlling
unit 11. The displacement mechanism controlling unit
11 controls the displacement mechanism 6 in accor-
dance with the data from the computer 10 and causes
the cage 4 to be displaced relative to the guide rails 2, so
that the laser beams from the respective light-emitting
devices 7a, 7b can be irradiated onto the predetermined
positions at any given time.

In the meantime, the position (height) of the cage 4 in
the ascending/descending direction 1s detected by the
position detector 9 at all times, and the detected data 1s
applied to the computer 10. Data which 1s a combina-
tion of the data from the position detector 9 and the data
relating to the displacement of the displacement mecha-
nism 6, i.e., data relating to the guide rail 2 installation
errors relative to the position of the cage 4 in the ascen-
ding/descending direction (hereinafter referred to as
“error data”) is applied from the computer 10 to the
external storage unit 12 to be stored therein. Once error
data on the entire ascending/descending course have
been applied to the external storage unit 12 and stored
therein, the respective light-emitting devices 7a, 7b and
light-receiving devices 8a, 85 are removed to complete
the instaliation work.

FIG. § 1s a block diagram showing the elevator of
FIG. 1 at the time of its normal operation.

In FIG. §, each of the displacement mechanism con-
trolling unit 11, the position detector 9, and the external
storage unit 12 is connected to a CPU (central process-
ing unit) of the computer 10 through an I/0 (input/out-
put) port 13 (omitted in FIG. 1). The computer 10, the
displacement mechanism controlling unit 11, and the
1/0 port 13 constitute a controller 14.

To operate the thus constructed elevator under nor-
mal conditions, the position of the cage 4 1n the ascen-
ding/descending direction 1s detected by the position
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detector 9 at all times, and the detected data is sent to
the computer 10. As a result, a signal 1s applied from the
computer 10 to the external storage unit 12 to apply the
error data stored at the time of a tnal run to the com-
puter 10. The data is then sent to the displacement
mechanism controlling unit 11 so as to cause the dis-
placement mechanism 6 to be controlled thereby. Any
positional deviation of the cage 4 derived from guide
rail 2 installation errors 1s corrected at all times by ef-
fecting such control at a speed corresponding to the
ascending/descending speed of the cage 4. Owing to
such correction, the cage 4 can travel vertically without
being subjected to horizontal oscillation even with the
guide rails 2 being aligned only roughly. Thus, a pleas-
ant ride can be ensured. This contributes not only to
simplifying the work of installing the guide rails 2 but to
significantly saving the entire installation time as well.
- However, elevators whose ascending or descending
course 1S very long ascend and descend at a compara-
tively high speed, and if a displacement operation takes
time to be completed after its instruction, the position of
the cage 4 deviates during such operation, thereby not
allowing positional corrections to be made in time and
thus failing to prevent the horizontal oscillation of the
cage 4. When the ascending/descending speed of the
cage 4 is increased and the rate of change in the dis-
placement mechanism 6 is increased as well, the dis-
placement mechanism 6 cannot correct the deviations in
time, thus making the ride uncomfortable.

Second and third embodiments of the present inven-
tion to be described hereinbelow provide certain advan-
tages over the foregoing structure.

FIG. 6 is a block diagram showing the elevator at the
time of its installation. In FIG. 6, same reference numer-
als as in FIG. 1 designate same or like parts and compo-
nents, and the descriptions thereof will thus be omitted.

In FIG. 6, the hoisting machine 30 is provided with
an operational state detector 31 including an encoder
and the hike. The operational state detector 31 serves to
detect the position and operational states (direction,
speed, and acceleration) of the cage 4, thus serving also
as the position detector. Each of first and second light-
receiving devices 8q, 85 and the operational state detec-
tor 31 is connected to a computer 10A. The displace-
ment mechanism 6 is also connected to the computer
10A through a displacement mechanism controlling
unit 11. An external storage unit 12 serving as a storage
means is also connected to the computer 10A. An eleva-
tor operation instructing unit 32 is connected to the
hoisting machine 30 through the computer 10A and a
drive controller 33.

In a manner similar to that of FIG. 1, the thus con-
structed elevator is subjected to a trnial run at a low
speed under the state shown in FIG. § and error data is
stored in the external storage unit 12. During the normal
operation, the light-emitting devices 74, 70 and light-
receiving devices 8a, 85 are removed. FIG. 7 1s a block
diagram showing the state of the elevator shown in
FIG. 6 when the elevator is in normal operation. A
controller 40 consists of the computer 10A, a displace-
ment mechanism controlling unit 11, an 1/0 port 13,
and the drive controller 33.

A method of controlling the elevator, which is the
second and third embodiments of the present invention,
will be described with reference to a flow chart shown
in FIG. 8. A time T (in seconds), which is an interval of
time from an instruction signal application timing to a
displacement completion timing, is calculated in ad-

6

vance. Such time T must correspond to a time 1n which
the displacement mechanism 6 i1s being operated at its
full capacity to displace the cage by the largest among
the displacement values obtained from the lowspeed
trial run. A time command for confirming the positional
deviation of the cage 4 15 1ssued every time t (e.g., T/10
second) which is a time sufficiently smaller than T sec-
onds.

From such state, the issuance of the time command 1s

10 judged (Step S1), and if there has been such issuance, it
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is judged whether the cage 4 is ascending or descending
(Step S2). Therefore, if a time command signal has been
applied to the computer 10A and the cage 4 1s ascending
or descending at that moment, then the operational state
of the cage 4 is detected by the operational state detec-
tor 31. Accordingly, the position, speed, direction, and
acceleration of the cage 4 are calculated by the com-
puter 10A, and then an estimated position where the
cage 4 will reach after a predetermined time T (second)
is calculated (Step S4). The error data at the estimated
position is read from the external storage unit 12
thereby to allow required displacements to be calcu-
lated (Step S§).

If, at this moment, the rate of change 1n the displace-
ment mechanism 6, i.e., displacement of the displace-
ment mechanism 6 relative to the time required for
ascending or descending by a unit distance (e.g., 1 m) 1s
increased due to each guide rail 2 being heavily bent
locally, then the displacement mechanism 6 is operated
with some delay in correcting the deviation, thereby
making the ride unpleasant. To overcome this inconve-
nience, a limit to the change of rate 1s preset in the
computer 10A as a reference value. When the required
displacements have been calculated in Step S§, a rate of
change at the estimated position is calculated from both
the speed of the cage 4 and the unit distance (Step S6),
so that whether or not the rate of change 1s smalier than
the preset value can be judged (Step S7). If the rate of
change is larger than the preset value, the cage 4 1s
decelerated by the computer 10A through the drive
controlling unit 33 (Step S8). As a result, it takes more
time for the cage 4 to ascend or descend by the unit
distance, thereby reducing the rate of change. Thus, the
correction can be made properly by the displacement
mechanism 6, preventing the ride from being uncom-
fortable.

The deceleration of the cage 4 in Step S8 1s imple-
mented, e.g., at a predetermined pitch until it is judged
that the rate of change is equal to or smaller than the
preset value. Instead, the cage 4 may be decelerated
only by a required value in accordance with the rate of
change.

If the rate of change is smaller than the preset value,
a signal is applied to the displacement mechanism con-
trolling unit 11 directly (Step S9), the displacement
mechanism controlling unit 11 causes the displacement
mechanism 6 to displace the cage 4 so that the displace-
ment can be completed at the time the cage 4 reaches
the estimated position. Such displacement 1s imple-
mented at a high speed when large, or at a low speed
when small.

An elevator, which is fourth embodiment of the pres-
ent aspect of the invention, will be described. In this
embodiment, a position detector 9 and an external stor-
age unit 12 in FIG. 1 are omitted, and positional devia-
tion detecting means 20 is formed of light-emitting de-
vices 7a, 7b and light-receiving devices 8a, 85.
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In such elevator, a positional deviation of a cage 4 in
the horizontal direction caused by guide rail 2 installa-
tion errors i1s detected by the positional deviation de-
tecting means 20 during the ascending or descending of
the cage 4 as shown in FIG. 1, and the detected data is
applied to a computer 10. In response thereto, an in-
struction for correcting such positional deviation is
applied from the computer 10 to the displacement
mechanism controlling unit 11. Upon reception of the
instruction, the displacement mechanism controlling
unit 11 drives the displacement mechanism 6 to displace
the cage 4 to compensate for the positional deviation.
Accordingly, the horizontal oscillation of the cage 4
caused by the guide rail 2 installation errors can be
corrected on a realtime basis at all times. It should be
noted that each of the displacement mechanism 6, the
controller 14, and the like requires a processing speed
commensurate with the ascending/descending speed of
the cage 4.

Therefore, similar to the first embodiment of the 20

present invention, the time for installing the guide rails
2 1s significantly reduced, which not only reduces the
overall installation time, but also prevents horizontal
oscillation of the cage 4, thereby ensuring a comfortable
ride in the elevator. In addition, the cage 4 can ascend
or descend without horizontal oscillation even in the
presence of the deformation of the guide rails 2 or the
like caused after the installation.

While the displacement mechanism 6 consisting of

the X-direction displacement component 6z and the 30

Y-direction displacement component 60 has been de-
scribed 1n the above embodiments, the application of
the invention is not limited thereto; the displacement
mechanism may be formed of other means as long as the
cage 4 can be displaced horizontally.

For example, FIG. 9 is a side view showing another
displacement mechanism; and FIG. 10 is a plan view of
FIG. 9. In FIGS. 9 and 10, a base 51 is secured to an
upper portion of the cage 4. On the base §1 1s an X-
direction moving stand 52 arranged so as to be slidable
in the X-direction (from right to left and vice versa as
viewed from FIGS. 9 and 10) through linear guides 53.
An X-direction drive unit 55 is secured to the base 51.
The X-direction drive unit 55 serves to rotate an X-
direction drive screw 84, which extends in the X-direc-
tion and is screwed into the X-direction moving stand
52. The X-direction moving stand 52 is slid in the X-
direction by rotation of the X-direction drive screw 54.

On the X-direction moving stand 52 is a Y-direction
moving stand 56 so as to be slidable in a Y-direction
(from top to bottom as viewed from FIGS. 9 and 10)
through the linear guides 53. A Y-direction drive unit
38 1s also secured to the X-direction moving stand 52.
The Y-direction drive unit 58 serves to rotate a Y-direc-
tion drive screw 57, which extends in the Y-direction
~and 1s screwed into the Y-direction moving stand 56.
The Y-direction moving stand 56 is slid in the Y-direc-
tion by rotation of the Y-direction drive screw 57.

The Y-direction moving stand 56 includes a rotating

shaft 59 which stands upright. The rotating shaft 59 60

mounts a @-direction drive unit 60 that is rotatable
around the rotating shaft §9. The @-direction drive unit
60 retains a guide shoe § and serves to displace the cage
4 1n a 0-direction, 1.e., in the direction of rotation of the
drive unit.

The use of the displacement mechanism thus con-
structed, allows the cage 4 to be displaced not only in
the X- and Y-directions but in the 6-direction as well.

8

While the external storage unit 12 1s used as the stor-
age means In the embodiments of the first to third as-

~ pects of the invention, a memory built in the computer
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10 may be used as the storage means as long as its capac-
ity i1s sufficiently large.

While the displacement mechanism 6 is driven at the
time of a trial run 1n the embodiments of the first to third

embodiment of the invention, the displacement mecha-
nism 6 may not necessarily be driven at the time of a

trial run as long as the error data can be stored in the

‘storage means.

While the encoder i1s used as the operational state
detector 31 in the second embodiment of the present
invention, the application of the invention is not limited
thereto, but the operational state detector 31 and the
position detector may separately be arranged.

While the positional deviation detecting means 20
which detects the positional deviation of the cage 4 in
the horizontal direction by transmission of the laser
beams in the fourth embodiment of the present inven-
tion, the application of the invention is not limited
thereto, nor is the number of laser beams used in the
above embodiment for irradiation particularly limited.
However, if at least two laser beams each above and
below the cage 4 are used, positional deviations in the
direction of cage rotation, i.e., the out-of-phase condi-
tion of each guide rail 2, can be detected.

As described in the foregoing pages, the elevator of
the first embodiment of the present invention is so con-
structed that the displacement mechanism for displac-

- ing the cage i1n the horizontal direction relative to the

guide rails is interposed between the cage and the guide
shoes, and that the positional deviation of the cage can
be corrected by controlling the displacement mecha-
nism by the controller in accordance with data in the
storage means, that data corresponding to the detected
position of the cage in the ascending/descending direc-
tion detected by the position detector. This allows the
guide rails to be installed with rough alignment, thereby
providing the advantages such as significant reduction
in guide rail installation time and the overall elevator
installation time, saving in cost, prevention of horizon-
tal oscillation of the cage, and improved quality of ride.
- The elevator of the second embodiment of the pres-
ent invention is so constructed that the displacement
mechanism for displacing the cage in the horizontal
direction relative to the guide rails is interposed be-
tween the cage and the guide shoes, and that any posi-
tional deviation of the cage caused by guide rail installa-
tion errors is corrected by controlling the displacement
mechanism by the controller in accordance with data in
the storage means, the data corresponding to an esti-
mated position calculated by the controller that the
cage will reach after a predetermined time. This esti-
mated position is calculated from detection data includ-
ing the position of the cage detected by the position
detector and its operational states detected by the oper-
ational state detector. In addition to the advantages
obtained by the first embodiment of the invention, the
elevator of the second embodiment of the invention
ensures that the horizontal oscillation can be more ef-
fectively prevented, thereby further improving the
quality of ride.

The elevator of the third embodiment of the inven-
tion 1s so constructed that the displacement mechanism
for displacing the cage in the horizontal direction rela-
tive to the guide rails 1s interposed between the cage and
the guide shoes, and that any positional deviation of the



5,151,562

9

cage caused by guide rail installation errors is corrected
by controlling the displacement mechanism by the con-
troller 1 accordance with data in the storage means.
The data corresponds to an estimated position calcu-
lated by the controller that the cage will reach after a
predetermined time. This estimated position is calcu-
lated from detection data including the position of the
cage detected by the position detector and its opera-
tional states detected by the operational state detector.
Further, in the elevator of the third embodiment of the
present invention, if the rate of change of the displace-
ment mechanism at the estimated position is larger than
a present value, then the controller causes the cage to
decelerate. Therefore, in addition to the advantages
obtained by the second embodiment of the present in-
vention, the horizontal oscillation can be more effec-
tively prevented even if the rate of change in the hori-
zontal displacement of the cage is large, thus further
improving the quality of ride.

The elevator of the fourth embodiment of the inven-
tion is so constructed that the displacement mechanism
for displacing the cage in the horizontal direction rela-
tive to the guide rails is interposed between the cage and
the guide shoes. A positional deviation detecting means
for detecting a positional deviation of the cage in the
horizontal direction caused by guide rail installation
errors mside the ascending/descending path; is pro-
vided and the controller for controlling the displace-
ment mechanism in accordance with the data from the
positional detecting means is provided. Therefore, in
addition to the advantages obtained by the first aspect
of the invention, horizontal oscillation of the cage can
be prevented even in the presence of a positional devia-

tion or deformation of the guide rails after their installa-
tion. -

What 1s claimed is:

10
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1. A system for reducing horizontal deviations of 35

elevators in which a cage ascends or descends in an
ascending/descending path while engaged with guide
rails through guide shoes, said system comprising:
displacement means, disposed between the cage and
the guide shoes, for displacing the cage relative to
the guide rails in a direction perpendicular to a
plane of the guide rails and in a direction parallel to
the plane of the guide rails, wherein the parallel
and perpendicular displacements are independent
of each other;

40

position detecting means for detecting a position of 45

the cage in the ascending/descending path;

storage means for storing error corresponding to
guide rail installation errors with respect to posi-
‘tions of said cage in the ascending/descending
direction;

control means for controlling said displacement
means to correct positional deviations of the cage
at a speed corresponding to an ascending/descend-

ing speed of the cage in accordance with error data
stored 1n said storage means, the error data corre-

sponding to the position detected by said position
detecting means. |

2. An elevator as claimed in claim 1, further compris-
ing:

an operational state detecting means for detecting

operational states of said cage.

3. An elevator as claimed in claim 2, wherein said
control means controls said displacement means to cor-
rect positional deviations of said cage in the horizontal
direction resulting from said guide rail installation er-
rors m accordance with said error data stored in said
storage means, the error data corresponding to an esti-
mated posttion which is a position reached by the cage
after a predetermined time T, the estimated position

50
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being calculated by said control means using data in-
cluding outputs of said operational state detecting
means of said position detecting means.

4. An elevator as claimed in claim 3 wherein said
control means serves to decelerate said cage when a rate
of change of said displacement means at said estimated
position is larger than a predetermined value.

5. An elevator as claimed in claim 1, wherein said
displacement means includes first displacement mecha-
nism causing said cage to move in a direction perpendic-
ular to a plane of the guide rails and second displace-
ment mechanism causing said cage to move in a direc-
tion paralle] to the plane of the guide rails.

6. A system as claimed in claim 1 wherein said dis-
placement means includes an angular drive unit which
displaces the cage in a direction of rotation about an axis
of the ascending/descending path.

7. A system for reducing horizontal deviations of
elevators in which a cage ascends or descends in an
ascending/descending path while engaged with guide
rails through guide shoes, said system comprising:

displacement means, disposed between the cage and
the guide shoes, for displacing the cage relative to
the guide rails in a direction perpendicular to a
plane of the guide rails and in a direction parallel to
a plane of the guide rails, wherein the perpendicu-
lar and parallel displacement are independent of
each other;

a position deviation detecting device which detects
positional deviations of the cage having a pair of
lasers, one disposed at an uppermost portion of the
ascending/descending path and the other disposed
at a lower most portion of the ascending/descend-
ing path, and having a light receiving device dis-
posed on a ceiling portion of the cage and light
receiving device disposed on a lower most portion
of the cage, so that the lasers are in optical commu-
nication with the light receiving devices; and

control means connected to said displacement means
and said position deviation device for controlling
said displacement means to correct the positional
dewviation of the cage in accordance with positional
deviation data applied from said positional devia-
tion detecting device.

8. An elevator as claimed in claim 7, wherein said
displacement means includes a first displacement mech-
anism causing said cage to move in a direction perpen-
dicular to a plane of the guide rails and a second dis-
placement mechanism causing said cage to move in a
direction parallel to a plane of the guide rails, and the
second displacement mechanism having a third mecha-
nism retaining the guide shoe and serving to displace
the cage in a direction of cage rotation.

9. A system for reducing horizontal deviations of
elevators in which a cage ascends or descends in an
ascending/descending path while engaged with guide
rails through guide shoes, said system comprising;:

displacement means, in communication with the
guide shoes, for displacing the cage relative to the
guide rails in a direction of rotation about an axis of
the ascending/descending path;

a position deviation detecting means for detecting
positional deviations of the cage in a direction per-
pendicular to a side of the cage; and

control means, connected to said displacement means
and said position deviation means, for controlling
said displacement means to correct the positional
deviations of the cage in accordance with posi-
tional deviation data detected by said positional

deviation detecting means.
* * * * x
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